
Precision Oncology 101
What You Should Know, Ask, and Remember



REMINDERASKKNOW

2

What is a mutation? 
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A mutation is a change in the DNA sequence4

CANCER IS A UNIQUE DISEASE. 

There are many different types of cancers, which is why cancer affects 

people differently. Additionally, there are different treatment options for 

different types of cancers. Different cancers all have one thing in 

common—they have mutations.1

What is a mutation? 

A cell is the smallest building block of an organism. In some 

ways, cells are like towns. Just as a town is full of different buildings 

and machines, the inside of a cell is full of different compartments 

and molecular machines that each have their own function.2

To really understand what a mutation is and how it can lead to cancer, it can 

help to know some biology, starting with the cell. 

Proteins are needed for a cell to function. Some 

proteins use energy to do a specific job, like a 

machine. Other proteins provide structure to the 

cell, like the frame of a building.2

DNA has the information needed to make 

everything in the cell. It is similar to a book of 

blueprints for every building and machine in a town. 

A gene is a region of DNA, like a page in a book of 

blueprints. Most genes have information needed to 

make a specific protein.2,3

Some mutations change 

how a protein does its job, 

which can alter the way the 

cell works. Other mutations 

have no effect at all.5

There are thousands

of different mutations 

that can lead to 

cancer.6
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Cell division, a normal 

process when 1 cell 

becomes 2.

Exposure to something that 

can damage DNA.

Mutations leading to cancer make cells 

grow and divide uncontrollably. 7,9,10

This means that cancer cells can get even more 

mutations over time.10

What causes a mutation?
Mutations may be caused by4,7: 

2/3 of the mutations leading to 

cancer occur during cell division.7

Mutations are random

Most of these new mutations will have no impact on 

the cancer, but some may change the way the 

cancer behaves.9,10

Cancer therapies kill cancer cells or stop them from 

dividing.4,11-14

They can be in any part of the DNA and can 

occur in any cell in the body.8
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Inherited mutations 

(aka, germ-line mutations):4,8

• Occur in the sperm or eggs

• Are present at conception 

• Exist in every cell in your body

Not inherited mutations (aka, somatic mutations):4,8

• Occur in any other type of cell

• Happen over the course of your life

• Are present in some cells in your body

This means your family may not have a higher risk of getting cancer. However, genetic 

testing for an inherited mutation may help your family know if they have a higher risk 

for cancer.

Some – but not all – mutations are biomarkers. Biomarkers 

can provide important information for your cancer care. 

If a mutation caused my cancer, does that mean 

my family or children will get this cancer too?

Genes can be inherited or passed down 

to children. This is why there may be 

some traits that run in your family.

However, not all mutations are inherited4,8

92%
of cancer-causing mutations were mutations 

that were not inherited (somatic mutations) in 

one study 7,15

Ask your oncology health care provider (HCP) if genetic 

testing for an inherited mutation is right for you. 

How does this information impact my care?
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WHAT IS A BIOMARKER? 

A biomarker is a molecule found in bodily fluids or tissues that is a sign of 

how the body is working or is a marker for a condition or disease. A biomarker 

can be a specific mutation, protein, or molecule.17-19

In cancer, biomarkers may provide clues about the cancer, how it acts, and how it may 

behave in the future. These biomarkers may be made by the cancer itself or by other cells 

in the body as a response to the cancer.19

Actionable biomarkers help your oncology care team 

understand your cancer and make decisions about your 

treatment. 
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Diagnostic biomarkers can be used to tell if a 

person has a disease1

Predictive biomarkers may help identify patients 

that may benefit from a specific therapy 2

Prognostic biomarkers may help forecast the course 

of the disease3

Risk and susceptibility biomarkers may be able to 

identify patients that might get a disease

• Risk and susceptibility biomarkers may help identify people who are more 

likely to get cancer. Some risk and susceptibility biomarkers are inherited 

mutations. In some cases, your HCP may recommend genetic testing for 

an inherited mutation to see if your family has a higher risk of getting 

cancer. 

• Prognostic biomarkers may help identify patients more likely to 

experience disease recurrence. 

• Predictive biomarkers may help your health care team pick a 

treatment for your cancer.

• Diagnostic biomarkers can be one of the first signs of cancer

5

Monitoring biomarkers may help understand how a 

disease is changing over time

4 • Monitoring biomarkers may help your health care team know if 

your cancer is responding to treatment. Monitoring biomarkers 

may be a sign that your cancer has come back. 
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How will I know if I have a biomarker? 
You can only know if you have a biomarker if you are tested for it. During 

biomarker testing, the pathologist will perform a molecular test on a biopsy 

sample to see if you have a biomarker20

There are different 

biomarkers for different 

types of cancers. 

For example, as of 

January 2022, there are: 

There are many different 

types of molecular tests. 

Biomarker tests can:19,21

What biomarkers will I be tested for? 

The number of biomarkers 

tested in one test can vary. 

Biomarker tests can:19,21

Look for mutations 

in DNA

Measure the amount 

of a specific protein 

Detect a molecule 

associated with the 

cancer

Look at one 

biomarker 

at a time

Look at 

many 

biomarkers 

at once

10 predictive 

biomarkers in 

non-small cell 

lung cancer22-24

OR

OR

Find out the important biomarkers for your type of cancer and talk to 

your oncology care team about testing for these markers. Make sure 

to ask about the results.

You may not be tested for all recommended biomarkers automatically.

OR

6 predictive 

biomarkers 

in metastatic 

breast cancer25
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Upon recurrence

When will I be tested 

for a biomarker? 

Even though some biomarker test results may take longer than 

others to return, it is important to wait for biomarker test results 

before starting or changing your treatment plan when possible. 

The time it takes to get the results from biomarker testing varies.26,27

How long does biomarker testing take?

The number of tests and the type of test will impact how long 

it takes to get results back. It can take anywhere from 2 days 

to weeks to get test results.

Upon resistance

During treatment

Before treatment

Treatment journey

It is important to remember that all 

cancers are different. Your cancer 

may not become resistant or recurrent. 

You may have biomarker testing18,20

Biomarker testing may occur at 

different times during the course 

of your treatment journey.18,20

1 Test

1 Biomarker

Days to result

1 Test

Many biomarkers

Multiple tests

1 Biomarker

Days to result Days to result

The figures above are examples and do not represent the time to result for a specific test. 
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What is a biopsy? 
A biopsy is a medical procedure to collect a small sample of cells28,29

Getting a tumor biopsy does not guarantee that you will be 

tested for every biomarker specific to your type of cancer.

These cells are examined to28,29:

• Confirm your cancer diagnosis 

• Determine the stage (or extent) of your cancer 

• Understand the biology of your cancer

A tumor biopsy is a procedure where a 

doctor removes a sample of the tumor with 

a needle or surgery.29

Tumor biopsies can20,29

• Tell the doctor what kind of cancer you have 

• Determine how aggressive your cancer is

• Be tested for biomarkers to help your doctor decide the best therapy for your cancer

What is a tumor biopsy? 

You may have a biopsy at20,29:

RecurrenceResistanceDiagnosis

You may also have a biopsy if your oncologist wants to perform more biomarker 

testing at any point during your treatment journey20

There are 2 types of biopsies: tumor biopsy and liquid biopsy.

Tumor

Tumor Biopsy

Treatment journey

Sometimes, it may not be possible to get a tumor biopsy, or 

the tumor biopsy cannot be used for biomarker testing. In this 

situation, your doctor may suggest a “liquid biopsy”.
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Liquid biopsies are possible because 

cancer cells may release small amounts of 

their DNA into your blood.30,31

These small pieces of DNA are called 

circulating tumor DNA, or ctDNA. ctDNA

can be detected by some biomarker tests.30,31

Liquid biopsies can:30,31

• Be tested for biomarkers to help your doctor decide the best therapy for 

your cancer 

• Help determine if you are responding to therapy

What is a liquid biopsy? 

No matter what type of biopsy you have, ask your oncology care 

team about biomarker testing to make sure you are tested.

In some cases, you may have a traditional tumor biopsy and a liquid 

biopsy at the same time. Testing both types of biopsies may make it 

more likely to find a mutation leading to your cancer.32 Your HCP may 

recommend starting treatment based on the liquid biopsy test results 

while waiting for the tumor biopsy results.

A liquid biopsy test may miss mutations that cause cancer.30

If you have a negative result from a liquid biopsy test, talk to your 

oncology HCP about tumor biopsy testing.

A liquid biopsy is a procedure 

where doctors draw blood to 

look for cancer cells or 

cancer-causing mutations.30,31

Bloodstream

Liquid 

Biopsy

Bloodstream

Tumor

Tumor DNA

ctDNA
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There are many different types of treatments for cancer. Some 

cancers may respond to one therapy and not another. The type of 

cancer, the stage of your cancer, and biomarker test results may 

help your care team identify potential therapies for your cancer. 

All cancer therapies have a risk of side effects. No matter what treatment 

you receive, it is important to talk to your care team if you experience side 

effects. They can help you manage your side effects so that you can potentially 

stay on treatment longer. 

What are my treatment options?

Some types of cancer therapies 

Chemotherapy11 works by stopping 

cancer cells from growing or dividing.

Side effects occur because 

chemotherapy also stops normal cells 

from growing and dividing.

Immunotherapy12,33 works by helping 

your immune system recognize cancer 

cells. The immune system can then kill 

the cancer cells. Side effects occur if 

the immunotherapy causes your 

immune system to mistake normal cells 

for cancer cells.

Radioligand therapy13,34 works by 

delivering targeted radiation to the 

tumor, which causes DNA damage 

and inhibits tumor growth and 

replication. Side effects occur if the 

radioisotope is delivered to non-

cancerous cells adjacent to the tumor. 

Targeted therapy14,35 works by 

preventing a gene or protein that 

impacts cancer growth from functioning. 

Side effects occur if the targeted 

therapy negatively impacts normal cells 

using these proteins.
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Patients who take their medicine as directed 

may be more likely to respond to therapy 

and have better long-term outcomes.36-39

Side effects can make it harder to keep up 

with your treatment.

Side effects can occur with any anticancer medication. Please tell your health 

care team about any side effects so they can manage your side effects.

Self care: 

Your oncologist and health care team can teach you how to 

manage some side effects. Patients who learn how to manage 

their side effects are more likely to stay on the medication.41

Dose adjustments:

In some cases, your oncology HCP may reduce the dose 

of the medication or temporarily stop the medication.

A therapy was prescribed. 

Now what? 
Taking your therapy as prescribed is extremely important.

A medicine cannot work if you do not take it.

Not taking an oncology medicine as 

prescribed may be linked to unnecessary 

hospitalizations.40

Tell your oncology care team immediately if you 

experience side effects. They may offer suggestions to 

help manage side effects to support staying on treatment.
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How can I avoid missing a dose?
Most people have a hard time taking their medication as prescribed.40 

These tricks can help.42,43

Talk to your health care team if you are having trouble 

keeping up with your medication or experiencing side effects. 

It is important to take your medication as prescribed. 

A medication cannot work if you don’t take it.42

Alarms

Some medications may need to be 

taken at the same time each day. 

A daily alarm (either on a cell phone 

or on a clock in your house) can 

help you remember to take your 

medication at that time.

Calendars/ Checklists

Using a calendar/checklist that you can 

mark each time you take your 

medication as prescribed can help you 

remember to take your medication. 

Calendars can also help you remember 

when you need to get a refill, to ensure 

that you are never out of medication. 

Pill Boxes

Sometimes you can forget if you 

took your medication that day. 

Pill boxes can help you remember if 

you took your medication. 

Smartphone Apps

Some treatments are complicated and 

require multiple medications taken 

throughout the day.

Some smartphone apps can help 

remind you to take each medicine at the 

appropriate time. Some apps can also 

help remind you to get refills or keep 

track of symptoms. 
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Because there are so many different types of cancers and treatment 

options, it is important to find out as much as you can about your 

cancer before starting treatment. Biomarker testing can help your care 

team understand your cancer and pick the best treatment for you. It is 

important to remember that no matter what treatment you receive, side 

effects can occur. Be sure to speak with your care team about any side 

effects you experience. 

For more information on cancer biology, biomarker testing, and 

treatment options, please see:

Where can I find more information?

https://www.cancerquest.org/patients/what-cancer

https://www.cancer.net/navigating-cancer-care

https://www.cancer.gov/about-cancer/

The above websites are independently operated and not 

managed by Novartis Pharmaceuticals Corporation. Novartis 

assumes no responsibility for the content on the sites. 

https://www.cancerquest.org/patients/what-cancer
https://www.cancer.net/navigating-cancer-care
https://www.cancer.gov/about-cancer/
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• Cancer is a unique disease caused by uncontrolled cell growth1

• A cell is the smallest building block of an organism2

• Proteins help cells function and survive2

– Proteins can use energy to do a specific job or can help provide structure to the cell

• DNA has the information needed for a cell to function2

• A gene is a region of DNA that has the information needed to make a specific protein3

• A mutation is a change in the DNA sequence4

– A germ-line mutation is inherited and may be passed down to your children

– A somatic mutation is not inherited and cannot be passed down to your children

• A cancer cell has a mutation that makes it grow and divide uncontrollably1

• A tumor is a large group of cells1

• The stage of your cancer refers to the extent of your cancer44

– It is based on the size of your tumor and how much it has spread. The lower the stage, the

less cancer you have

• Metastasis occurs when part of the original tumor moves to a different part of the body1

• Your cancer is resistant if it has stopped responding to treatment45

• Your cancer is recurrent if it has come back46

• A biopsy is a medical procedure to collect a small sample of cells. These cells are

examined to confirm your diagnosis of cancer and to get more information about your

cancer27

– A tumor biopsy is a procedure where a doctor removes a sample of the tumor with a

needle or with minor surgery29

– A liquid biopsy is a procedure where doctors draw blood to look for cancer cells or cancer-

causing mutations31

• A biomarker is something that can be measured and signals how the body, or part of the

body, is working or may work in the future17

• A biomarker test is needed to look at a biomarker and get information on how the body is

working20

Glossary
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